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fferential signal . ње 


01) a- What is the meaning of single ended signal and di 
PIN sometimes we are меен the sampling signal . 


“ге sensor (sensitivity -5mV/C).in the range (30C to 12 using 
227 xv. 


vot to бочно converter МЕС ( scale factor" 2V/1KHZ) - о М. 

Calculate the sensor output range, and МЕС output range. NLL yim 
би: а counter to convert to digital with sampling rate 1Osample/Sec, what is the value v 
иде output of the counter if the temperature is 112C 15 к» в ps 


\ Q3) Barometer НЭЭ ов for measuring pressure in the 
айне (4 20g у). and the value of its output (2) 0 bar is 4mA, | using 150 Q Design signal 


condition circuits for bipolar (8 bit) ADC with voltage referenc 
ез | 


a) What is the digital output of АРС at the мөп 15 8 Баг 
b) What is the value of pressure when the digital output 5 18H. 
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QI ) a-U sing RTD РТ! 00 for temperature range (22C to 190C),design а signal 
conditioning circuit for ( 0—3V) ADC (use voltage divider circuit .Vs-9V R] -2000). 


ў БІГче will send the sensor output for a distance with same voltage reference. 
c- What is the ADC digital output if the temperature is 100C, 
d- What is the temperature if the ADC output is ( 10011] 10). Yet = 2 ра pts] 










| 02) Using Acceleration sensor (sensitivity =0. | 4mA/g),with offset ША (Og 
| range (+302) and using voltaze to frequency converter МЕС ( scale factor- 4V/6K 
^ a-Draw the block diagram of the operation. 

f b-Calculate the sensor output range, and VFC output range, digital output of counter if the 





4 
74 ОЗ) Barometer sensor sensitivity is SmV/ Баг, and 5О/ст pot. level sensor for 150cm 4 


^ range used for measuring level (Vs-9Vuse, В1- 
LED if (level more than 70cm and pressure less 
opposite these values. 


150 Q) Design) circuit to tum ON green 
than Sbar),red LED if one of them 
[10 pts] 





[8 pts] 








3) a- Using Thermocouple sensor Type K with ОС reference, What is the value of 
temperature if its output is I9mV, What is its output at the temperature Ve10(-40C)=?. [8pts] |" 
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University of Tripoli — Faculty of Engincering 


Electrical & Electronic Muginecring Department Lev 
LEA463 Vinal Exam- Time: 2 hr Spring 2019 25/9/2019 


————— HEN 
— ERR 
Q1) a-What is the meani ji | 
at is caning cf single ended sianal. differential = | 
g gie ended signal, differential signaland give example. 
1/1 = s А : 
b- What is sample and what is hold. and when w 


e use them. [6 pts] 


и 


(2) Using Temp 





ws aa OO 
2 | erature sensor (RTD-PT100);n the range (30C to 90C) and usine 

heatstone bridge (Vs=9V, R1-:110. К2=120),апа using voltage to frequency converter 
МЕС (scale factor= LOK Hz/ |.12V) 


a 
“ 


а- Calculate the sensor output range, Wheatstone bridge output range and МЕС output 
range. 


ы; | Ы | M . в * " 3 j 
b- Using a ады corivert to digital with sampling rate 180 sample/Sec, What is the 
output range of the counter, what is th« value of the output of the counter if the 
temperature is ЖС. ЄС 
c- Draw Block diagram of the circuit. [16 pts] 


———— SSS ннд 








"А: 1 1 = ғы с ас: "1 1 ~ 4" "154 Ч 4 у ' 
Q3) Ап accelerometer sensor sensitivity ts 0.145тА/ g , used for measuring pressure in 
the range (+ 20 р). and the value of its ontom @ 0 9 is 5.2mA. usinge 190 O 





. 
ғ. i gam s.m ced T 
шега пе io 
ы 


volt resistance ,Mesign signa" condition circuits for bipolar (8 bit) ADC with voltage 
reference -4Ү, 

CR 4- у,е > 
а) Calculate sensor output range (current,voltaye, Binary). ^ NV 


b) What is the digital output sf ADC at the acceleration is 8 о. 


c) What ts the value of acceleration when the digital output is ODH,92H. [13 pts] 
d) If the frequency of the signal is 120Hz and there is unwanted noise with frequency 
І5КІ12, design filter that attenuate the noise to 18% of its value, calculate the effect on the 


sensor output range. [05 pts] 


Á 


Q4) Using RTD with the following table using Quadratic approximation of resistance 
versus temperature find the value of the RTD at 12.49C. 


~ е СЕ mm mno T 
= 


пало [06 | €] Yo] зе] 26 











| — Resiiance(£) 14% j 1251 1 63 о 1974 4. (83 | 
| ка. ДИВ OX inr sci РИ а ДАЈ __| u 
Ad 26 105. (96% (014 — Weg 3 0875 
-— В | | RY i le —À 
У LES tal N 
M EN Ф” " poem rz 10 — ћ 4 dim 
m- 4 ка Good Luck (“eyad) 
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Q1) Using Temperature sensor PT200 with (sensitivity —0.39/C),in the range (-15С to 
1800) in voltage divider which Vs-12V, К1= 1800 , and use voltage to frequency 
converter МЕС ( scale factor- 5KHz/1.2V) and counter to convert the signal to digital 
form (Sampling rate : 20 sample/Sec) 





a- Draw Block diag am of the circuit. | | | 

b- Calculate the sensor output range, voltage divider ,УЕС ,counter output range. 
iacu coL аг SORE 

c- What is counter output if the temperature 15 512 6 pee 

d- What is the temperature if digital output 15 (1111101000). J< FJ 


Q2) An accelerometer sensor sensitivity is 0.1mA/ Е, usod See cd 2 
the range (+ 20 р). and the value of its output 0,9 S. Pone x crete for bipolar 

| тепсе send signal long distance and design signal condition circuits к зим 
volt resistance „5епа 51) im Доли zm 
(8 bit) ADC with voltage reference 33V. 





a) Draw block diagram and circuit diagram. 


b) Calculate sensor output range (ИМ) range 7 





d)What is the digital output of ADC at the acceleration is 11 g. 
leration when the digital output 18:41 00000). 






c) What is the value of acce 





MS1010 which its sensitivity» 270 mv/g, range +10g, and 


3) Using the accelerometer ‘omplete the following table, 


sampling rate is 5 sample/ sec. CO 





| % 
= 
| 1 
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University of Tripoli — Faculty of Engineering 
Electrical & Electronic Engineering Department 


ЕЕ463 Final Exam Time: 2 hrs Fall 2019 би September 2020 





Q1) In climatic test room using T-type thermocouple sensor and using the following signal 
conditioning circuit, Calculate: a- The digital output if the temperature is 25F. 


b- What is the temperature (C) if the digital output is (10001011). [18 pts] 








Q2) Using RTD type (PT200) in the temperature range (-20С to 120С ), as a resistance R4 
in Wheatstone bridge, RI=190Q, R2=215Q, Vs=12V. 
a- Calculate sensor output range, calculate R3 for balancing the bridge?, calculate the 
bridge output voltage range ? | 64 52 
b- Using VFC (5.4Khz/2.5V) for A/D conversion, calculate VFC output range? 
c- What is the counter output range with sampling rate 12sample/sec? and what is 
counter output if temperature is -5С? 12) | (Ч 


4- Draw Block diagram of the circuit. [18 pts] 





Q3) An accelerometer, with sensitivity is 0.95mA/ g , used for measuring acceleration in 
the range (+ 15 р) and the value of its output @ 0 р is 3.6mA, using 150 Q converting to 
volt resistance ,Design signal condition circuits for bipolar (8 bit) ADC with voltage 


reference +5У. 

a) Calculate sensor output range (current, voltage). | 2 ( , 
b) What is the digital output of ADC at the acceleration 18 1 g ? | 20 4 
c) What is the value of acceleration when the digital output is 09H, 90H? 


| Gy 


[16 pts] 





Q4) Using RTD with the following table using Quadratic approximation of resistance 
versus temperature find the value of the RTD at 7C.Is the sensor PTC or NTC and why? 











| Temperature (°С) 
| . Resistance (Q) 





[08 pts] 


Good Luck (Zeyad) 
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University of Tripoli - Faculty of Engineering 
Electrical & Electronic Engineering Department 


EE463 Mid term exam 





Time: 1:30 hr Fall2020 29/04/2020 
Pressure sensor sensitivity(0.14mA/bar), 
R=120Q for conversion to volt: 









- e 
@0bar=37mA.used in the range _(0-50Баг). ue 


(е 
TE E ~4V). 
a-Design signal conditioning circuit using 8bit ADC with voltage геГегепсе(0-4У) 
b-Draw block diagram of the circuit 


c-Calculate sensor, УМ circuit output range? 


D-What is the digital output if pressure is 1 4bar? 


А (14 marks) 
Calculate the value of pressure if digital output is or 1010100)4. 
ЕШ 


гат. 
scale factor 6. На. 25У with rate of ISsamples a-Draw the Моск diag 


| utput range. 
b-Calculate the output voltage range , / 9, VFC output range, counter ОШР 
| à ocr? 1" “+ 
c- how many bits ме цоса for the counter aad controller digital шри. 


d-what is the counter output will be, f the liquid level is 47cm, 


and what is the volume of the 
liquid? 


А (10 marks) 


Ми | go? 
1 120em 10 | 
š : 
езконт 
НЕ 
0 2 : XK = 


Q3) Calculate the value of Vo, if the .emperature in Kelvin, 


VENIS 





(8 marks) 






| i. 5 б aito 07308K " | | Т 
1 7 2 (Ма No Хас 
Nee се 


si с ) 
Q4) Design circuit that operate heater-if erate heater.if temperaiure vs less рт" » 32C (using | 2 iiim 
release valve if pressure 15 more than 10 10 bar, operate yellow barco if one of = is wor d 
mn а 
T 5- ЛАУ / bor 04 NS: 
22245 Good luck 
22 A 
Pe (2 х 
5 


A 


РА 
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